SEQUENCE LISTING 



<110> Sheen, Jen 

Kovtun, Ye Jena V. 
Chiu/ Wan- Line 

<120> TRANSGENIC PLANTS EXPRESSING k MAPKXK 
PROTEIN KINASE DOMAIN 

<130> 0C786/3660G2 

<150> 60/095 , 93E 
<15I> 199&-06-2C 

<160> 22 

<I70> Fast SEQ for Windows Version 1- . 0 

<210> 3 

<211> 21 

<212> DNA 

<213> Artificial Sequence 
<22C> 

<223> Oli oonuc] eot i ce primer 

<400> j 
ttgtctccca aagocececa a 

<210> 2 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220^ 

<223> Oligonucleotide primer 

<400> 2 
ttgtctccca aagggagata t 

<210> 3 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide primer 
<400> 2 

tctcgccgtc atgcaggttc tgattgc 



<210> 4 

<21I> 2S 

<212> DNA 

<212> Artificial Sequence 
<220> 

<222 > Oligonucleotide primer 

<400> 4 

ccaatcagaa cctgcatgac ggccagaac 



<210> 5 

<2ii> 25 

<212> DNA 

<212> Artificial Sequence 



<220> 

<222> Oligonucleotide primer 



<400> 5 
tactcgctat aatgcaggtt tcgat 

<210> 6 

<211> 29 

<212> DNA 

<212> Artificial Sequence 
< 2 2 0 ? 

<222 > Oligonucleotide primer 

<400> e 

cgcaatcgaa acctccatta taccgagta 

<210> : 

<21i> 66j 

<212^ PR: 

<212> Arabidopsis thaiiana 



<400> 1 

Gly Ser Vai Arg Arc Ser Leu Val Phe Arc Pro Ser Ser Asp Asp Asp 

1 5 ic i£ 

Asn Gin Glu Asn Gin Pro Pro Phe Pro Gly Val Leu Ala Asp Lys He 



2 0 



21 



3 0 



Thr Ser Cys He Arc Lys Ser Lys He Phe He Lys Pro Ser Phe Ser 

2 1 4 0 4 b 

Pro Pro Pro Pro Ala Asn Thr Val Asp Met Ala Pro Pro He Ser Trc 



5 0 



60 



Arc Lys Gly Gin Leu He Gly Arg Gly Ala Phe Gly Thr Val Tyr Met 



70 



lb 



8 0 



Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala Val Lys Gin Vai Leu 



8E 



SO 



He Ala Ala Asn Phe Aia Ser Lys Giu Lys Thr Gin Ala His He Gin 

100 105 nc 

Giu Leu Giu Glu Glu Val Lys Leu Leu Lys Asn Leu Ser His Pro Asn 

H- 120 125 

lie Val Arc. Tyr Leu Gly Thr Val Arc Giu Asp Asp Thr Leu Asn lie 

130 125 0 

Leu Leu Giu Phe Val Pro Gly Glv Ser lie Ser Ser Leu Leu Glu Lys 
«S 150 -.55 160 

Fhe Gly Pro Phe Pro Giu Ser Val Val Arc Thr Tyr Thr Arc Gin Leu 

165 17 0 175 

Leu Leu Gly Leu Glu Tyr Leu His Asn His Ala lie Met His Arq Asp 

180 ie5 190 

lie Lys Gly Aia Asn lie Leu Val Asp Asn Lys Gly Cys lie Lys Leu 

125 20C 205 

Aia Asp Phe Gly Ala Ser Lys Gin Val Aia 31 u Leu Aia Thr Met Thr 

210 215 22 0 

Gly Aia Lys Ser Met Lys Gly Thr Pre Tyr Trp Met Aia Pre Giu Val 
225 230 -35 2 40 

lie Leu Gin Thr Gly His Ser Phe Ser Aia Asp lie Trp Ser Val Gly 

245 2 50 255 

Cys Thr Val lie Glu Met Val Thr Giy Lys Aia Pre Trp Ser Gin Gin 

260 2£5 270 

Tyr Lys Glu Val Ala Aia lie Phe Phe lie 21 y Thr Thr Lys Ser His 

275 280 265 

Pro Pro lie Pro Asp Thr Leu Ser Ser Asp Aia Lys Asp Phe Leu Leu 

290 2S5 300 

Lys Cys Leu Gin Glu Val Pre Asn Leu Arc Pro Thr Aia Ser Giu Leu 
305 310 31S 320 

Leu Lys His Pro Phe Val Met Giy Lvs His Lvs Giu Ser Aia Ser Thr 

325 330 ' 255 

Asp Leu Giy Ser Val Leu Asn Asn Leu Ser Thr Pro Leu Pro Leu Gin 

3 4 0 -345 35 e 

lie Asn Asn Thr Lys Ser Thr Pre Asp Ser Thr Cys Asp Aso Val Gly 

25: 36C 3e'r 

Asp Met Cys Asn Phe Gly Ser Leu Asn Tyr Ser Leu Val Asp Pro Val 

370 375 380 

Lys Ser lie Gin Asn Lys Asn Leu Trp Gin Gin Asn Asp Asn Glv Gly 
385 390 395 400 

Asp Giu Asp Asp Met Cys Leu lie Asp Asp Glu Asn Phe Leu Thr Phe 

4 05 j io ^15 

Asp Giy Giu Met Ser Ser Thr Leu Giu Lys Asp Cys His Leu Lys Lys 

420 425 * ' 420 

Ser Cys Asp Asp He Ser Asp Met Ser lie Ala Leu Lvs Ser Lys Phe 

4 2 5 4 4 ( j j : 

Asp Glu Ser Pro Gly Asn Giy Giu Lys Glu Ser Thr Met Ser Met Glu 

450 455 460 

Cys Asp Gin Pro Ser Tyr Ser Giu Asp Asp Asp Giu Leu Thr Giu Ser 
465 470 475 480 

Lys lie Lys Ala Phe Leu Asp Giu Lys Aia Ala Asp Leu Lys Lys Leu 

485 490 495 

Gin Thr Pro Leu Tyr Glu Giu Pne Tyr Asn Ser Leu lie Thr Phe Ser 



500 50 



510 



Fro Ser Cys Met Glu £er Asn Leu £er Asn Ser Lvs Arc Giu Asc Thr 

515 5 2c . 52 Z 

Ala Arg Giy Phe Leu Lys Leu Pro Pro Lys Ser Arc Ser Pro Ser Arc 

530 S2b rjo ^ ^ 

Giy Pro Lei: Giy Giy Ser Pre Ser Arc Ala Thr Asc Ale Thr Ser Cys 

::S 560 

Ser Lys Ser Pre Giy Ser Giy Giy Ser Arc C-lu Leu Asn lie Asn ftc n 

5« 570 57-- 

Giy Giy Asp Giu Ala Ser Gin Asp Giv Val Ser Ala Arc Va3 Th- Asc 

580 585 590 

Trp Arg Giy Leu Val Val Asp Thr Lvs C -in Giu Leu Ser Gin Cy- Val 

~- 600 60 c. 

Aia Leu Ser Glu lie Glu Lys Lys Trp Lvs Giu Giu Leu Asc Gin Glu 

610 615 620 

Leu Glu Arc Lys Arg Gin Giu lie Met Arc Gin Aia Giv Leu Giv ser 

625 630 £35 " 640 

Ser Pro Arg Asp Arg Giy Met Ser Arg Gin Arg Glu Lys Ser Arg Phe 

645 650 655 

Aia Ser Pro Giy Lys 

660 



<210> 6 
<211> 2155 
<212> DNA 

<212> Arabidopsis thaiiana 
<40C> & 

cggctccgtt cgtcgatcgc ttgttctccg tccttcttcc caccaccata accaccacaa 6 C 
ccagcctccg tttcccggtg ttctcgccca taacatcacc tcttccatcc acaaatccaa i 2C 
gatttttatc aaaccctcct tctcgcctcc tcctcctgct aacactgtag acatoacacc 
tccgatttcg tggaggaaag gtcagtcaat tggtcgegge gcgtttggta eggtatacat 
gggtatcaat cttcactccg ggcaccttct cgccgtcaaa caggttctga ttccagccaa 
ttttgettec aagcaaaaga ctcacgctca tattcacgag cttgaagaag aaottaacc; 
tcttaaaaat ctctcccatc ctaatatact tacatacttg ggtacagtqa gcaaacatcc 
taccctgaat atccttctcg agtttcttcc cgctccatcq atatcatccc tcttocaca^ ^ sc 
atttggacct tttcctgaat cagttctccg gacatacaca aoacaactcc ttttaooatt 540 
ggagtacctc cacaatcatg caattatgea cagagacatt aagggggcta atatccttct 
ggataataaa ggatgeatta agettgetga ttttgetgea tccaaacaac taactaactt 
ggctacgatg actggtgcaa aatctatgaa aggcacacca tattcaatoc ctccaoaact 
tatccttcaa actggacata gcttctctgc tgacatatgg agegtcgact atacaattat 
tgaaatggtg actgggaagg ctccttggag tcagcactat aaagaggttg ctgetatet: 
cttcatagga acaacaaaat cacatcctcc aatacctcat actctctcct etaatqeaaa 
agattttctg ctcaagtgtc tgcaggaggt accaaarctg ccgccaaccg catctgagct 
actaaagcat ccttttgtta tgegcaaaca caaggactct acttctactc atcttcattc 
tgtcctgaac aatcttagca ctccactacc gttacacata aataacacca acaocactcc 108C 
agattctact tgcgacgatg tacgtgacat gtgtaacttt gacactttca attattcac: 114C 
tgtagatcct gtgaaatcaa tccaaaacaa aaacccacgg caacaaaatc ataatcaacc I20C 
tgatgaagac gatatgtgtt tgatacatga tgagaatttc ttgacatttg aeggacaaat 1260 
gagttctacc cttgaaaaag attgtcatct gaacaagagc tgtgatgaca taagtgatat 1^20 
gtccattget ttgaagtcca aatttgacga aagtcctggt aatggagaca aacagtctac 1380 



180 
24 0 
3 00 
360 
42 C 



600 
660 
72 0 
7 8 0 
84 0 
900 
96 0 
1020 



4 



aatgagcatg 


gaatgtgacc 




ctcacacc 


at 


9« 


t cat gage 


tgaccgagt e 


1 4 4 C 


ccocSt t 35c 


gctttcttac 


atgagaagee 


t gesgat c 


t a 


a a 


caagt tac 


acact cctct 


1 JUL 1 


c t a t gaagaa 


ttctacaata 


gt t tgat cac 


sttctctr 


cc 


ac 


t tgt atgg 


acaat aa 1 1 1 


Ken 


aagt aacagt 


aa aagagagg 


acact get cc 


tgetttec 


eg 


aaactgect c 


caaaaaocac 


1 ? 0 


ctcaccgact 


cggggccct c 


ttcctccttc 


accttcaa 


ga 


gc 


aacagaeg 


caactaat t c 


idol 


t t ccaagagc 


ccagcaactc 


gacctact cc 


tgaattca 


at 


a t 


z aacaatg 


caaatoat 




acct t cacag 


gatggtgtat 


caeca cgee t 


cacacac: 


gg 


ac 


ccccct eg 


t tqt tcacac 




t aagcacgaa 


1 1 aagccagt 


ctgttgcttt 


gtcagaca 


ta 


ga 


caagaagt 


ggaaggaaga 


1 8 6 0 


get tcatcaa 


gaact ggaaa 


gaaagega ca 


a g a a a t ca 


t c 


cc 


ccaagcac 


ggttggcat c 


192C 


atccccaage 


gacagaggca 


tgagecgaca 


gagagaca 


ag 


tc 


cagctttg 


catcaccagc 


198C 


aaaatgactt 


gcacaaaaag 


tctccggctt 


tttgattt 


tt 


ca 


ttgctcaa 


ctagtatata 


204C 


tat ctgtaac 


tcttatctcg 


ctgtgatcaa 


a a c t acac 


ac 


ca 


cgtttggt 


ctgaatatat 


210C 


cat t ct gaac 


t 99 tt 9 t:t 9a 


acct. a l lcC£ 


tgtgtgta 


a t 


gt 


cagtgtcg 


ggtge 


2155 



<210> 9 

<21I> 268 

<212> PRT 

<212> Arabidopsis thai i an 



<400> 9 

Pro Pro lie Ser Trp Arg Lys Giv Gin Leu lie Giv Arc Glv Ala Phe 

3 5 10 * 15 

Giy Thr Val Tyr Met Gly Met Asn Leu Asp Ser Giy Giu Leu Leu Ala 

20 2 5 so 

Val Lys Gin Val Leu lie Ala Ala Asn Phe Ala Ser Lvs Giu Ly<= Th- 

35 4C 4 "r 

Gin Ala His lie Gin Glu Leu Giu Giu Giu Val Lvs Leu Leu Lys Asr 

50 E5 6C 

Leu Ser His Pro Asn lie Val Arg Tyr Leu Giv Thr Val Arg Giu Asp 
65 7C ' 11 ' 80* 

Asp Thr Leu Asn He Leu Leu Giu Pne Val Pro Giy Giv Ser He Ser 

65 90 qc 

Ser Leu Leu Giu Lys Phe Giy Pro Pne Pro Glu Ser Val Val Arc Th- 

100 20: I1C 

Tyr Thr Arg Gin Leu Leu Leu Giv Leu Glu Tyr Leu Kis A<=n His Ale 

US 12C 125 

lie Met His Arc Asp He Lvs Giy Ala Asn lie Leu Val Asp Asn Lys 

130 235 14C 

Gly Cys lie Lys Leu Ala Asp Pne Giv Ala Ser Lvs Gin Val Ala Glu 
_ "0 1S £ 160 

Leu Ala Thr Met Thr Giy Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp 

16 5 27c 175 

Met Ala Pro Glu Val lie Leu Gin Thr Giy His Ser Phe Ser Ala Asp 

180 ie £ 190 

He Trp Ser Val Giy Cys Thr Val lie Glu Met Val Thr Giy Lys Ala 

1?S 200 205 

Pro Trp Ser Gin Gin Tyr Lvs Giu Val Ala Ala He Phe Phe lie Gly 

210 215 220 

Thr Thr Lys Ser His Pro Pro He Pro Asr Thr Leu Ser Ser Asp Ala 
225 230 225 2 40 

Lys Asp Phe Leu Leu Lys Cys Leu Gin Giu Val Pro Asn Leu Arg Pro 



245 2S0 255 

Thr Ala Ser Glu Leu Leu Lys His Pro Phe Val Met 
260 265 

<210> 1C 
<21i> 802 
<212> DNA 

<212> Arabidopsis thai i ana 
<400> 10 

t cccatttcc tggaggaaag gtcagttaat tggtcgccgc gcgtttggta cggtgtacat 
cggtatgaat cttgactccg ggcagcttc: cgccgtcaaa caccttctga ttgcacccaa 



ttttgcttcc aaggaaaaga ctcacgctca tattcacca 



cCtaaaacat ccttttctta tc 



< 2 1 0 > 11 

<211> 642 

<212> PRT 

<212> Arabidopsis thai i ana 

<400> 11 

Arg Ser Leu Val Phe Arg Ser Thr Thr Asn AST) Glu Asn Gin Glu 

3 - 1C 15 

His Pro Pro Pro Phe Pro Ser Leu Leu Ala Asp Lys lie Thr Ser Cys 

2C 25 3C 

lie Arg Lys Ser Met Vai Phe Aia Lys Ser Gin Ser Pro Pro Asn Asn 

25 4 0 4 5 

Ser Thr Val Gin lie Lys Pro Pro lie Arg Trp Arg Lvs Giv Gin Leu 

SO 5 5 eo" 

lie Giy Arg Gly Aia Phe Giv Thr Val Tvr Met Giv Met Asn Leu Asr 
65 70 75 80 

Ser Gly Giu Leu Leu Aia Vai Lys Gin Aia Leu lie Thr Ser Asn Cys 

65 c 0 oc 

Aia Ser Lys Giu Lys Thr Gin Aia His He Gin Giu Leu Glu Glu Glu 

10C 105 lie 

Val Lys Leu Leu Lys Asn Leu Ser His Pre Asn lie Vai Arg Tyr Leu 

11- 120 125 

Giy Thr Val Arg Glu Asp Glu Thr Leu Asn He Leu Leu Giu Phe Val 

13 0 125 14 0 

Pro Gly Giy Ser lie Ser Ser Leu Leu Giu Lys Phe Giy Aia Phe Pre 

155 i6c 



60 
120 



g cttcaagaag aaattaaact 160 

240 



tcttaaaaat ctctcccatc ctaatatact tagatat:tg ggtacagtga gggaacatca 
taccctcaat atccttctcg agtttcttcc cggcgga:cg etatcatege tcttcgagaa 300 
atttggacct tttcctgaat cacttctccc gacatacaca agccaactcc rtttaccc:; 360 



cgagtacctg cacaatcatg caattatgea cagagacatt aagggggcta etatccttc: 42c 

cgataataaa ggatgeatta agcttcctca tt tt get =ca tccaaacaag tagctcagtt 480 

cgctacgatg actggtgcaa aatctatcaa aggcacacca tartggatgg ctccggaac: 54c 

tatccttcaa actggacata gcttcrctgc tgacatatgg agegtegget gtacaattat 600 

tgaaatggtg actgggaagg ctccttcgac tcagcactat aaacaggttg ctgetatett 660 

cttcatagga acaacaaaat cacatcctcc aatacctcat actctctcct etaatgeaaa 720 

agattttctg ctcaagtgtc tgcaccaggt accaaatrtg cggccaaccc catctcacct 7 80 



80: 



14 5, 15C 



Glu Ser Val Val Arg Thr Tyr Thr Asn Gin Leu Leu Leu Giy Leu Glu 

165 170 175 

Tyr Leu His Asn His Ala lie Met His Arc. Asp He Lys Giy Aia Asn 

180 }eE 190 

He Leu Val Asp Asn Gin Giy Cys lie Lys Leu Aia Asp Pne Gly Ale 

195 20C 205 

Ser Lys Gin Val Ala Glu Leu A] a Thr lie Ser Giv Aia Lvs Ser Met 

210 215 220 

Lys Gly Thr Pre Tyr Trp Met Aia Pro Giu Vai lie Leu Gin Thr Gly 
225 230 225 2 40 

His Ser Phe Ser Ala Asp lie Trp Ser Val Sly Cys Thr Vai lie Glu 

24 5 25 0 255 

Met Vai Thr Giy Lys Aia Pro Trp Ser Gin Gin Tyr Lys Giu lie Aia 

260 265 270 

Aia He Phe His He Gly Thr Thr Lys Ser His Pre Pro He Pro Asp 

275 2 EC 285 

Asn lie Ser Ser Asp Aia Asn Asp Phe Leu Leu Lvs Cys Leu Gin Gin 

2 90 2 95 3 C 0 

Giu Pro Asn Leu Arg Pro Thr Aia Ser Giu Leu Leu Lys His Pro Phe 
305 310 2is 320 

Val Thr Giy Lys Gin Lys Giu Ser Aia Ser Lvs Asd Leu Thr Ser Phe 

32 -' 23( 33 5 

Met Asp Asn Ser Cys Ser Pro Leu Pro Ser Giu Leu Thr Asn lie Thr 

34 0 34 5 350 

Ser Tyr Gin Thr Ser Thr Ser Asp Asp Vai Giv Asr> lie Cys Asn Leu 

355 360 365 

Giy Ser Leu Thr Cys Thr Leu Aia Phe Pre Giu Lvs Ser lie Gin Asn 

370 375 280 

Asn Ser Leu Cys Leu Lys Ser Asn Asn Giv Tvr Asr> Asp Asd Asp Asp 
3e5 390 295 ' 4 00 

Asn Asp Met Cys Leu lie Asp Asp Giu Asn Phe Leu Thr Tyr Asn Giy 

4 05 4i r 41£ 

Giu Thr Giy Pro Ser Leu Asp Asn Asn Thr Asp Aia Lvs Lys Ser Cys 

420 425 430 

Asp Thr Met Ser Glu lie Ser Asp lie Leu Lys Cys Lys Phe Asp Glu 

4 3 5 4 4 0 445 

Asn Ser Giy Asn Giy Glu Thr Giu Thr Lys Val Ser Met Giu Val Asr 

450 455 460 

His Pro Ser Tyr Ser Giu Asp Giu Asn Giu Leu Thr Giu Ser Lys He 
465 470 475 480 

Lys Aia Phe Leu Asp Asp Lys Aia Aia Glu Leu Lys Lys Leu Gin Thr 

485 490 495 

Pro Leu Tyr Glu Glu Phe Tyr Asn Giy Met lie Thr Cys Ser Pro lie 

500 505 510 

Cys Met Giu Ser Asn lie Asn Asn Asn Lys Arg Giu Glu Aia Pro Arc 

515 520 525 

Giy Phe Leu Lys Leu Pro Pro Lys Ser Arc Ser Pro Ser Gin Giy His 

53 0 53 5 54 0 

He Gly Arg Ser Pro Ser Arg Aia Thr Asp Aia Aia Cys Cys Ser Lys 
545 * 550 555 560 

Ser Pro Giu Ser Giy Asn Ser Ser Giy Aia Pro Lys Asn Ser Asn Ala 



56£ 57Q 5?c 

£er Ala Giy Ala Glu Gin Glu Ser Asn Ser Gin Ser Vai Ala Leu Ser 

580 ses 55c , 

Giu 13 e Giu Arg Lys Trp Lys Glu Glu Leu Asd Gir. Glu Leu Glu Arc 

535 600 60E 

Lys Arg Arg Glu lie Thr Arc Gin Ala Giv Met Giv Ser Ser Pro Arc 

610 61= 620 

Asp Arg Ser Leu Ser Arc Kis Arc Glu Lvs Ser Arc Phe Aia Ser Pre 

625 630 £25 640 

Giy Lys 



<210> 12 
<211> 2192 
<212> DNA 

<212> Arabiccpsis thaliana. 
<400> 12 

ccctcacttg tcttcccttc taccacccac catcaceatc aacacaatca tcctcctccc 
tttccttctc tcctcaccca taaaatcact tccrctatcc gcaaatcaat ogttttcccc 
aaatcccagt cacctcccaa taactccacc ctacaaatca aacctcccat tccqtaqcac 
aaaggtcagt taattggccg tgcccctttt octactctgt atatgaatat caatctcca: 
tccggtgacc ttctcgccct taaacagect ctcattacat ctaatrgtcc atccaaggaa 
aaaactcagg ctcatattca gcagcttcaa caccaactga acctactcaa caatctctc^ 
catccaaata tagttacata tttccctacg gtcacccaag atcaaacttt caatatcttc 
cttcaatttc ttcctcctgg stctatatct tcactcttgc acaaatttgc aacctttcc: 
caatctgttg ttegcacata caccaaccaa ctgcttttgg cattaoacta ccttcataa: 
catgecatta tgcaccctca catiaacgct gctaatatcc ttgtggataa tcaaccatcc 
attaaacttg ctgattttgg tgcctccaaa cacctaccgg acttaactac tatttcacot 
gecaaatcta tgaaagcaac tcccrattgg arcgctccaq aagttattct tcaaaccocg 
catagctttt ctgetgatat ttcgagtgta geatgeacaq tcattcaaat cgtcactacl 750 
aaagctcctt ggagecagea atataaagag attgetccta ttttccacat tqcaacaacc 8 4C 
aaategcate ctccaatccc tcacaaiatc tccrctcacg caaatcattt tttoctcaac 
tgtctgeage aggaaccaaa tctgcgccca accgcttctc acctcctaaa ccatccatt 1 
gttaegggea aacagaagga atctccctct aaagatctta cttcatttat ccacaattca 
tgcactcctt taccatcaca gttgactaac ateaccacct atcaaacatc tacaaotcac 
gatgtaggag acatctctaa cttggctagt ctcacttata cacttocttt ccctaagaaa 
tcaatccaaa ataacagttt gtctctgaaa actaataacg egtatgatea caataatcat 
aatgatatgt gtttgattga cgatcagaat ttcttgacat ataatggaga oactqaccct 
agtcttgaca ataatactga tcccaacaag acctctcata ccatgagtca catctctcai 
attttgaagt gcaaatttga ccaaaattct gcaaaccgag aaacagacac aaaagttact 
atggaagttg accatccatc atacreggag gargaaaatg agctcactca otccaaaatc 
aaagctttct tagatgacaa gectgeagag ttaaacaaot tacacacacc tctgtacgaa 
csattctaca aeggtatgat cacatcctcc cccatctgca tggacagtaa catcaataac 156O 
aataaacgag aggaggcacc tegtgettte ttcaaactgc ctccaaaaac tcgqtctccc i 6 2C 
agtcagggee atattggtcg atcaccttct acagcaacag atgcaccctc ttattccaac 



6 0 
120 

iec 

24 0 
30G 

3 60 

4 2 0 
4 60 
54 0 
6 CO 
66 0 
72 0 



30 0 
96 0 
1020 
106 0 
114 0 
1200 
1260 
1320 

13 8 0 

14 4 0 
1500 



1680 



agtccagaaa gtggtaatag ctctggtgcc cccaacaata acaatacaac tactaqtcc" 17*0 

caacaagaat caaacagtca aagtctcgcg ctctccgaga tagagaaaaa Gtqoaaccaa 1600 

gagcttgatc aagaacttga aagaaagega agagagatta cacaocaaac aaqaatacca i860 

tcatccccga gagatagaag ettgagcega catagagaga agtcaaaatt tacatctcca ic 2c . 

ggcaaatgat ctgtacaaaa caaaagcagc caattttgea cttttctctc taaoacttct i S80 



6 



attgcttttg atctttccat ttcctcatrt actatatatg atatagacat aaaattgtgc 2040 

caacttaaac tttgaatata tatacatacc taaact~:tt ccttaagtag cctctca tc; 2 10C 

cacaatgttg gtgcatattg agtgttaacc caaccacaca acaaatattt tccacaaatt 2160 

atccaaagct ttgtttactt tcggtcccct ccc 2153 

<210> 13 
<211> 266- 
<212> PRT 

<212> Arabidopsis thai 3 anc 



<400> 13 



Pro 


Pro 


lie 


Arc 


Trp 


Arg 


Lys 


Giy 


Gi n 


Leu 


Z j e 


Gl v 


Arg 


Giy Aia 


rii e 


j 








5 










J. U 










1 D 




Giy 


Thr 


Vol 


Tyr 


Met 


Gly 


Met 


Asn 


Leu 


Asp 


Ser 


Glv 


Glu 


Leu 


Leu 










20 










25 . 










3 0 






Vai 


Lys 


Gin 


Ala 


Leu 


lie 


Thr 


Ser 


Asn 


Cys 


.-.i a 


Ser 


Lys 


Giu 


Lys 


Thr 






2 5 










4 0 










45 








Gin 


Ala 


Has 


He 


Gin 


Glu 


Leu 


Giu 


Giu 


Giu 


Val 


Lys 


Leu 


Leu 


Lys 


Asn 




50 




















60 








Leu 


Ser 


His 


Pro 


Asn 


lie 


Val 


Arc 


Tyr 


Leu 


Giy 


Thr 


Vol 


Arc 


Giu 


Asp 


65 










7 0 




















80 


Glu 


Thr 


Leu 


Asn 


He 


Leu 


Leu 


Giu 


Phe 


Va- 


Pro 


Giy 


Gly 


Ser 


lie 


Ser 










8 5 










SC 










95 




Ser 


Leu 


Leu 


Glu 


Lys 


Phe 


Giy 


Aia 


Phe 


Pro 


Giu 


Ser 


Vai 


Val 


Arc 


Thr 








100 










105 










110 






Tyr 


Thr 


Asn 


Gin 


Leu 


Leu 


Leu 


Giy 


Leu 


Giu 


Tyr 


Leu 


His 


Asn 


His 


Ala 






115 










120 










12 5- 








lie 


Met 


His 


Arg 


Asp 


lie 


Ly s 


Gly 


Aia 


A c T 


lie 


Leu 


Val 


Asp 


Asn 


Gin 




130 




















14 0 










Gly 


Cys 


lie 


Lys 


Leu 


Ala 


Asp 


Phe 


Gly Aia 


Ser 


Lys 


Gin 


Val 


Ala 


Giu 



145 150 255 160 

Leu Aia Thr He Ser Giy Aia Lys Ser Met Lvs Giy Thr Pro Tyr Trp 

16: I7C 175 

Met Aia Pro Giu Val lie Leu Gin Thr Gly His Ser Phe Ser Aia Asp 

180 385 190 

lie Trp Ser Val Giy Cys Thr Vai lie Giu Met Val Thr Giy Lys Aia 

155 200 20E 

Pre Trp Ser Gin Gin Tyr Lys Giu lie Aia Ala lie Phe His lie Glv 

210 215 220 

Thr Thr Lys Ser His Pro Pro lie Pro Asn Asn lie Ser Ser Asp Ala 
225 230 235 240 

Asn Asp Phe Leu Leu Lys Cys Leu Gin Gin Glu Pro Asn Leu Arg Pro 

245 250 255 

Thr Ala Ser Giu Leu Leu Lys His Pro Phe Val Thr 
260 265 



<210> 14 

<211> 804 

<212> DNA 

<213> Arabidopsis 



thaliana 



<400> 14 



cctccgatt c 


ggt gccgaaa 


age i c a g t z a 


at t ggece 


lG 


geect t t tgg 


tactgtgta: 


6 0 


atgggtatga 


atctcgatt c 


ccctcaGc: : 


Clcgccc: 


ta 


aacaggctct 


gattacatc: 


120 


aattgtgcat 


ccaacca a a a 


aact cagger 


catattca 


gg 


agct t gaaga 


ggaegtgaac 


180 


ct act caaga 


at ctctctca 


t ccaaataca 


gt t agar a 


1 1 


tgggt aeggt 


gagggaaca t 


24 0 


caaact ttga 


atatcttgct 


tgaat ttgr t 


cctggt cc 


at 


ctatatcttc 


actcttggac 


300 


aaat ttggag 


cctttcctga 


atctcttcrt 


cgcacar a 


ca 


cgaaccaact 


gcttttggca 


360 


ttggagt acc 


t t cataat ca 


tgecat tare 


caccgt ca 


ca 


ttaagggtgc 


taatatcct : 


420 


gtggataat c 


aaggat gca t 


t aaact t get 


gattttgg 


tg 


cgt cca a aca 


ggtageggae 


480 


t tggctacta 


tt tcgggtgc 


caaat ct a t g 


aaagcaac 


tc 


cctat tggat 


ggctccagaa 


540 


cttattcttc 


aaaccgggca 


tagcttttct 


gctgatat 


tt 


ggagtgtagg 


atgcacagtc 


600 


at tgaaatgg 


tgactggaaa 


agctcctt eg 


agecagea 


at 


ataaagagat 


tgetgetat: 


660 


1 1 ccacattg 


gaacgacgaa 


ategcat cct 


ccaat ccc 


r 9 


acaatat ct c 


ctctgacgca 


72 0 


aatgattttt 


tcctcaactc 


t ctgcagcag 


gaaccaaa 


t c 


tgcggccaac 


cgcttctgac 


7 80 


ctgctaaagc 


atccatttgt 


tacg 










804 



<210> 15 

<211> 651 

<212> PRT 

<213> Arabidopsis thaiiana 

<4 00> 15 

Met Gin Asp lie Leu Gly s er Vai Ar? Ar? £er heu Vai phe Ar? ^ 

1 ~ 10 15" 

Ser Leu Ala Gly Asp Asp Gly Thr Ser Glv Gly Giv Leu Ser Gly Phe 

20 25 " 3C 

Val Gly Lys lie Asn Ser Ser lie Arc Ser Ser Arg lie Gly Leu Phe 

3 5 4 0 4^ 

Ser Lys Pro Pro Pro Gly Leu Pro Ala Pre Arg Lvs Giu G~'u Ma Pre 

SO EE 60 

Ser lie Arg Trp Arg Lys Gly Glu Leu lie Gly Cys Gly Ala Phe G"K 
65 70 75' ec" 

Arg Val Tyr Met Gly Met Asn Leu Asp Ser Gly Glu Leu Leu Ala lie 

8 - 5C 95 

Lys Gin Val Leu He Ala Pro Ser Ser Ala Ser Lys Giu Lys Thr Gin 

100 aC5 iic 

Gly His lie Arg Glu Leu Giu Giu Giu Val Gin Leu Leu Lys Asn Lei; 

115 120 125 

Ser His Pro Asn lie Val Arc Tyr Leu Giv Thr Val Arg Giu Ser Asr 

130 125 140 

Ser Leu Asn lie Leu Met Giu Fhe Val Pro Giy Giv Ser lie Ser Ser 
14b 150 15*5 16C 

Leu Leu Glu Lys Phe Giy Ser Phe Pro Giu Pro Val lie lie Met Tyr 

16- 17C 175 

Thr Lys Gin Leu Leu Leu Giy Leu Giu Tyr Leu His Asn Asn Giy lie 

180 165 isc 

Met His Arg Asp lie Lys Giy Ala Asn lie Leu Val Asd Asn Lys Giv 

155 200 2o\ 

Cys lie Arg Leu Ala Asp Phe Giy Ala Ser Lys Lys Val Val Giu Leu 

210 215 220 

Ala Thr Val Asn Gly Ala Lys Ser Met Lys Gly Thr Pro Tyr Trp Met 



IC 



- 2£ 230 22S 240 

Aia Pro Giu Val lie Leu Gir. Tr.r C-jy Hie Ser Phe Ser Ala Asp lie 

24 - 250 255 

Trp Ser Val Giy Cys Thr Val lie Giu Met Aia Tr.r Gly Lys Pro Pre 

2g 0 265 270 

Trp Ser Glu Gin Tyr Gin Gin Phe Aia Aia Val Leu Hie lie Giy Arc 

275 250 265 

Thr Lys Ala His Pre Pro lie Pro Giu Asd Leu Ser Pro Giu Ma Lv= 

290 295 -co 

Asp Phe Leu Met Lys Cys Leu His Lys Giu Pro Ser Leu Arc Leu Ser 
305 31C! 215 320 

AJa Thr Glu Leu Leu Gin His Pre Phe Va] Thr Glv Lve Arc Gin Glu 

325 230 " 335 

Pre Tyr Pro Ala Tyr Arc As- Ser Leu Thr Giu Cys Giy Asn Pro He 

340 345 350 

Thr Thr Gin Giy Met Asn Vai Arc Ser Ser lie Asn Ser Leu lie Arc 

355 360 365 

Arc Ser "Thr Cys Ser Giy Leu Lvs Asd Vai Cvs Giu Leu Glv Ser Leu 

370 375 3=o 

Arc Ser Ser lie lie Tyr Pro Gin Lys Ser Asn Asn Ser Giv Phe Glv 
38£ 3SC ' 3?5 . ' 4 00 

Trp Arc Asp Gly Asp Ser Asp Asp Leu Cys Gin Tr.r Asd Met Asp Asp 

405 4 1C 4-,r 

Leu Cys Asn lie Glu Ser Vai Arc Asn Asn Val Leu Ser Gin Se- Th- 

420 425 420 ' " 

Asp Leu Asn Lys Ser Pne Asn Fro Met Cvs Asd Ser Th- ^^d £<=n Tro 

435 440 445 

Ser Cys Lys Phe Asp Giu Ser Pro Lys Vai Met Lve Ser Lvs Ser Asn 

4 50 4££ 46{ . 

Leu Leu Ser Tyr Gin Aia Ser Gin Leu Gin Thr Giv Val Pro Cys Asp 

465 47c 475 460 

Giu Giu Tfir Ser Leu Tnr Phe Aia Giy Giy Ser Ser Val Aia Glu Asp 

485 490 4 oc 

Asp Tyr Lys Gly Thr Giu Leu Lve lie Lvs Ser Pne Leu Asd Glu Ly- 

500 505 si' 

Aia Gin Asp Leu Lys Arc Leu Gin Tnr Pre Leu Leu Giu Giu Phe H^ 

515 520 525 

Asn Aia Met Asn Pro Giy lie Pro Gin Gly Aia Leu Giy Asp Thr Asn 
53 0 525 C j, 

lie Tyr Asn Leu Pro Asn Leu Pro Ser lie Ser Lve Thr Pro Lys Arc 

54 - 550 5 55 5g - 

Leu Pro Ser Arg Arc Leu Ser Aia lie Ser Asp Aia Met Pro Ser Pro 

565 57o 5?5 

Leu Lys Ser Ser Lys Arc Thr Leu Asn Thr Ser Arc Val Met Gin Ser 

580 585 59C 

Giy Thr Glu Pro Thr Gin Vai Asn Giu Ser Thr Lve Lvs Giy Val Asn 

595 600 605 

Asn Ser Arg Cys Phe Ser Giu lie Arg Arg Lvs Tro Giu Glu Glu Leu 

610 625 620 

Tyr Giu Giu Leu Giu Arc Kis Arg Giu Asn Leu Arc His Aia Gly Aia 

625 625 6 40 



12 



Giy Gly Lys Thr Pro Leu Ser Glv His Lys Gl 

64 5 65( . 

<210> 16 
<2il> 2157 
<212> DNA 

<213> Arabidcpsis thalisna 



<400> 16 



cccct:::c6 


aatgeaggat 


attctccgat 


6 0 


ctttccccgg 


acacgatggt 


actagcgccc 


120 


act cr^:: at 


cectagctct 


egaattggee 


16 0 


ct cct acaaa 


acaacaagcg 


cegtcgat t c 


240 


ctcct :;:cc 


aacagtttac 


atgggaatca 


300 


aacacct ttt 


aatcgctcca 


egcagtgct: 


360 


agctt c^cca 


acaagtacaa 


cttct taaca 


42 0 


tgcgtactgt 


aagacagagt 


gattcgt tea 


460 


caatatcatc 


tttgttggac 


aagtttgcat 


54 0 


caaagcsact 


t ctgcttggc 


ctggaata: c 


600 


ttaagccccc 


aaatattttc 


gtccataaca 


660 


ct t ccaacaa 


acttgtagag 


ctagctact c 


720 


ct tat t gear 


ccctcctgaa 


gtcattctcc 


780 


99^gtgr rcc 


gtgcactgtg 


attgacatcc 


840 


atcaccact t 


tcctcctgtc 


cttcatatt c 


SCO 


aacacct etc 


accacaccct 


aaagact t: c 


96 0 


tgagac: cr c 


tccaaccgaa 


ttgett cage 


102 0 


cttatccacc 


ttaccctaat 


tctcttaccc 


1 0 E 0 


tgaatcr teg 


gagttcaata 


aattcgtt ca 


114 0 


at ct ci cr ca 


actcgcaacc 


ttgaggact: 


1200 


cacgatttgc 


trggegagat 


ggagactctc 


1260 


tetgeaacat 


tcaatcagtc 


agaaacaat c 


132 0 


cttttaatcc 


catgtctgat 


tccacgcata 


1360 


aactcat caa 


aagcaaatct 


aacctgetr : 


1440 


ttccatctca 


tgagcaaacc 


agcttaacar 


1500 


at t ataaagg 


cacagagttg 




1560 


aaagct t cca 


gacccctctg 


cttgaacaa; 


162 0 


aacgtccact 


tggacacacc 


aatatctaca 


16 6 0 


cacctaaacg 


acttccgagt 


agacgact c; 


174 0 


tcaaaacct c 


caaaegtaca 


ctgaacacaa 


1600 


ctcaactcaa 


cgacccgacc 


aagaaggcac 


18 60 


gtcgcaagtg 


ccaacaagaa 


ctctatgaac 


1S20 


acgctcctgc 


accaccgaac 


actccatta t 


196 0 


agaaactgta 


tgtttctttc 


ttatgtttca 


2040 


t 9ggg^aatt 


tcatcagcta 


gtatgatata 


2100 


ttattattta 


ttattaattt 


aattgee 


215-7 



<210> 17 
<211> 26£ 
<212> PR7 

<213> Arabidopsis thaliana 



<400> 17 

Pro Ser lie Arc Trp Arc. Lys Giy Giu Leu lie Gly Cys Giy Ala Phe 

3 5 jo is 

Gly Arc Val Tyr Met Gly Met Asn Leu Ast Ser Giy Giu Leu Leu Ala 

2 0 ' 2 5 3 0 

lie Lys Gin Val Leu lie Ala Pro Ser Ser Ala Ser Lys Giu Lys Thr 

3 5 4 0 4 5 

Gin Gly His lie Arc Giu Leu Giu Giu Giu Val Gin Leu Leu Lvs Asn 

50 55 6G 

Leu Ser His Pro Asn lie Val Arc Tyr Leu Giy Thr Val Arc Giu Ser 
6 5 7 0 75 8C; 

Asp Ser Leu Asn He Leu Met Giu Phe Val Pro Gly Gly Ser lie Ser 

85 QQ 95 

Ser Leu Leu Giu Lys Phe Giy Ser Fhe Pre Giu Fro Val lie lie Met 

100 105 110 

Tyr Thr Lys Gin Leu Leu Leu Giy Leu Giu Tyr Leu Kis Asn Asn Giv 

115 120 125 

He Met His Arc Asp He Lys Giy Ala Asr. lie Leu Val Asp Asn Lys 

130 135 140 

Giy Cys lie Arc Leu Ala Asp Phe Giy Ala Ser Lvs Lys Vai Val Giu 
145 150 155 ' 160 

Leu Ala Thr Va J Asn Giy Ala Lys Ser Me: Lys Gly Thr Pro Tyr Trr 
165 ' 17( ' " -7* 

Met Ala Pro Giu Val lie Leu Gin Thr Giv His Ser Phe Ser Ala Asr. 

180 j £3 ic C . 

lie Trp Ser VaJ Giy Cys Thr Va: lie Giu Met Ala Thr Giy Lvs Pro 

195 200 205 

Pro Trp Ser Giu Gin Tyr Gin Gin Phe Ala Ala Val Leu Hie lie Giv 

210 215 220 

Arc Thr Lys Aia His Pro Pro lie Pro Giu Asp Leu Ser Pro Giu Ai a 
225 2 30 2 35 24 0 

Lys Asp Phe Leu Met Lys Cys Leu Kis Lys Giu Pro Ser Leu Arc Leu 

245 25C 255 

Ser Aia Thr Giu Leu Leu Gin Kis Pro Phe Val Thr 
260 26r 



<210^ 16 
<211> 804 
<212> DNA 

<213> Arabidopsis thaliana 



<400> IF 



cegtcgat tc 


get ggaggaa 


aggggaatta 


at cggttgcg 


gtgcttttgg 


aagagt ttac 


60 


atgccaat ga 


acctccsttc 


eggegaget t 


ct tccaatta 


aacaggttt t 


aatccctcca 


120 


ageagtget t 


caaaccagaa 


cactcagac: 


cacat ccgag 


agcttgagca 


acaagt acaa 


180 


cttcttaaca 


atctttcaca 


tccgaacat c 


ct t acatact 


tgggtactgt 


aagagacac t 


240 


gattegtt ca 


atattttgat 


ggagtttgtt 


cct act coat 


caatatcatc 


1 1 tgttggag 


300 


aagtt tgga t 


cttttcctga 


gcctgtgat t 


at tatct aca 


caaagcaact 


tctccttggc 


360 


ctggaatat e 


t tcaoaacaa 


tggga teat c 


cat ccaca t a 


t taaccaccc 


a a a t a i_ u l cC 


4 20 


gtcgataaca 


aaggttgcat 


cagactcgca 


cat tttggtg 


ctt ccaaaaa 


aat tctacac 


4 80 


ctagctact c 


t aaa t ggtgc 


caaatctatc 


aagggcaege 


cttattggat 


ggctcctgaa 


540 



ctcatt ctcc agactgctca taac:tc:ct getcatatat ccagtct tec gtgcactctc 600 

attgagatgg etaeggggaa gcctccccgg accgaccagt atcaccactt tgctgctctc 660 

ctt catattg gtagaacaaa agctcatcct ccaattccag aagacctctc accacaccc: 720 

aaagactttc taatgaaatg cttacacaaa gaaccaagct tgacactctc tgcaacccaa 7So 

ttgettcage acccgtttgt cact eC4 

<210> IS 





<2i 1 > 


690 




























<212> 


PRT 




























<213> 


Nicotiana t abacurr. 




















< 4 


00 > 


1 S 


























Met 


Gin 


Asp 


Phe 


lie 


Gly 


Ser 


Vai 


Arc 


Arc 


Ser 


Leu 


Vai 


Phe 


Lys 


Gin 


Ser 


Giy 


Asp 


Phe 


- 

Asp 


Thr 


Gly 


Aia 


Aia 


i C 
Giy 


Vai 


Giy 


Ser 


Glv 


1 5 
Phe 


Glv 








2 0 










25 










3 0 






Giy 


Phe 


Vai 


Giu 


Lys 


Leu 


Giy 


Ser 


Ser 


lie 


Arc 


Lys 


Ser 


Ser 


He 


Glv 
















4G 










4 5 






lie 


Phe 


Ser 


Lys 


Ala 


His 


Vai 


Pre 


Aia 


Leu 


Pro 


Ser 


lie 


Ser 


Lvs 


Al a 




50 




















60 










Giu 


Leu 


Pro 


Ala 


Lys 


Ala 


Arc 


Lys 


Asc 


Asc 


Thr 


Pro 


Pro 


lie 


Arg 


Trp 


6 5 










70 










75 










80 


Arg 


Lys 


Giy 


Giu 


Met 


lie 


Gly 


Cy s 


Gi v 


Aia 


Phe 


Giy Arc 


Va 1 


Tyr 


Met 










85 










9 0 










95 




Giy 


Met 


Asn 


Vai 


Asp 


Ser 


Giy 


Giu 


Leu 


Leu 


Ala 


lie 


Lys 


G J u 


Vai 


Ser 








100 










3 0 5 










J J V 






lie 


Aia 


Met 


Asn 


Giy 


Ala 


Ser 


Arc 


Giu 


Arc 


ZH P 

r* J. c 


Gin 


Aia 


P - c 

r. J ; 


Vai 


Arc 






115 










2 2 C 










12S 








Giu 


Leu 


Giu 


Giu 


Giu 


Vai 


Asn 


Leu 




Ly s 


Asn 


Leu 


Ser 


nib 


Pro 


Asn 




130 










13: 










14 0 










lie 


Vai 


Arg 


Tyr 


Leu 


Gly 


Tnr 


Aia 


Arc 




J-\ J. ct 


Giy 


Ser 


Leu 


Asn 


lie 


145 










150 










-I — > — 










160 


Leu 


Leu 


Giu 


Phe 


Vai 


Pro 


Giy 


Giy 


Ser 


lie 


Ser 


Ser 


Leu 


J— ft w! 


Gly Lys 










165 










17 0 










175 




Phe 


Giy 


Ser 


Phe 


Pro 


Giu 


Ser 


Va: 


He 


Axa 


Met 


Tyr 


Thr 


Lvs 


Gin 


Leu 








180 










i £ 5 










1 9 C 






Leu 


Leu 


Giy 


Leu 


Giu 


Tyr 


Leu 


Ha s 


Lvs 


Asn 


Gly 


lie 


Met 


Hi s 


Arg 


Asp 






195 










200 










205 








lie 


Lys 


Giy 


Aia 


Asn 


lie 


Leu 


Vai 


A.so 


Asn 


Lys 


Giy 


Cys 


lie 


Lys 


Leu 




2 1 C 










215 










220 










Ala 


Asp 


Phe 


Gly 


Ala 


Ser 


Lys 


Lys 


Vai 


Vai 


Giu 


Leu 


Aia 


Thr 


Met 


Thr 


22: 










230 










235 










240 


Giy 


Aia 


Lys 


Ser 


Met 


Lys 


Giy 


Thr 


Pre 


Tyr 


Trp 


Met 


Aia 


Pro 


Giu 


Vai 










245 










250 










255 




lie 


Leu 


Gin 


Thr 


Gly 


His 


Ser 


Pne 


Ser 


Aia 


Asp 


lie 


Trp 


Ser 


Vai 


Gly 








. 260 










265 










27 0 






Cys 


Thr 


lie 


He 


Giu 


Met 


Aia 


Thr 


Gly 


Lys 


Pro 


Pro 


Trp 


Ser 


Gin 


Gin 






275 










260 










2E: 








Tyr 


Gin 


Giu 


Vai 


Ala 


Ala 


Leu 


Phe 


Hi s 


lie 


Giy Thr 


Thr 


Lys 


Ser 


His 




2 90 










295 










3 00 










Pre 


Pre 


lie 


Pro 


Giu 


His 


Leu 


Ser 


Aia 


Giu 


Ser 


Lys 


Asp 


Phe 


Leu 


Leu 



14 



305 210 315 32G 

Lys Cys Leu Gin Lys Giu Pre His Leu Arc His Ser Ala Ser Asn Leu 

325 33C 335 

Leu Gin His Pro Phe VaJ Thr Aia Giu His Gin Giu Aia Arq Pro Phe 

3 40 345 350 

Leu Arc Ser Ser Phe Met Gly Asn Pro Giu Asn Met Ala Ala Gin Arc 

355 360 365 

Met Asp Val Arc Thr Ser lie lie Pro Asr Met Arc Ala Ser Cys Asn 

370 3 75 ;-5 0 

Gly Leu Lys Asp Val Cys Gly Val Ser Ala Val Arc Cvs Ser Thr Va^ 
385 3 ^ 395 " ^ 400 

Tyr Pro Giu Asn Ser Leu Gly Lys Giu Ser Leu : rp Lys Leu Gly Asn 

405 41C 415 

Ser Asp Asp Asp Met Cys Gin Met Asp Asr. Asp Asp Phe Met Phe Gly 

420 42 5 430 

Ala Ser Val Lys Cys Ser Ser Asp Leu His Ser Pro Ala Asn Tyr Lys 

4 35 4 4 0 44 5 

Ser Phe Asn Pro Met Cys Giu Pre Asp Asn Asp Trp Pro Cvs Lys Phe 

450 455 460 

Asp Giu Ser Pro Giu Leu Thr Lys Ser Gin Ala Asn Leu His Tyr Asp 
465 470 475 480 

Gin Ala Thr lie Lys Pre Thr Asn Asn Pre lie Met Ser Tyr Lys Giu 

465 43c 4 qc 

Asp Leu Ala Phe Thr Phe Pre Ser Gly Gin Ser Aia Ala Giu Asp Asr. 

500 505 510 

Asp Giu Leu Thr Giu Ser Lys lie Arc Aia Phe Leu Ase Giu Lys Aia 

515 520 525 

Met Asp Leu Lys Lys Leu Gin Thr Pro Leu Tvr Giu Giv Phe Tyr ^r. 

530 52 5 54 0 

Ser Leu Asn Val Ser Ser Tnr Pro Ser Pro Val Giv Thr Gly Asn Lys 
54£ 550 555 * S60 

Giu Asn Val Pro Ser Asn lie Asn Leu Pro Pro Lys Ser Arg Ser Pre 

57C "* 575 

Lys Arc Met Leu Ser Arc Arc Leu Ser Thr Aia Ije Giu Giy Ala Cys 

58 0 5 85 5 90 

Aaa Pro Ser Pro Val Tnr His Ser Lys Arc lie Ser Asn lie Gly Giv 

595 600 605 

Leu Asn Gly Giu Aia lie Gin Giu Aia Gin Leu Pro Arc His Asn Giu 

610 615 62 0 

Trp Lys Asp Leu Leu Giy Ser Gin Arg Giu Ala Val Asn Ser Ser Phe 
625 63C 625 640 

Ser Giu Arg Gin Arg Arc Trp Lys Giu Giu Leu Asp Giu Giu Leu Gin 

645 650 655 

Arc Lys Arg Giu lie Met Arg Gin Ala Val Asn Leu Ser Pro Pro Lys 

660 665 670 

Asp Pro lie Leu Asn Arc Cys Arg Ser Lys Ser Arc Pne Aia Ser Pre 
675 680 665 

Giy Arc 
690 

<210> 20 



15 



<211> 2527 
<212> DNA 

<213> Nicotaana tabacuir, 



<400> 20 

ctcaacccia acccacacaa cttcactctt tgctcctcca aatctctctc caatgcagca 60 

tttcatcggc tccgttcgcc catctctggt tttcaaccac tccggagact tcgatacccc 120 

cgctgccggt gtccgcagcg gattcgcagg c:tcc:;cac aaactaggtt cgagcattcc iso 

caaatccagt attgcaatct tctccaaagc tcatc::cct cctcttccc: ctatttctaa 240 

agctgagctg cccgcgaagg ctcccaaaca tgacaciccc ccaatccggt gcagcaaacc 300 

tgaaatgatt ggatgtggtg cttttgctag gctttatatg cgcatgaatg ttgattctcc 360 

acagttactc gctataaagc acgtttccat tcccatcaat cgtgcttcga gagagcgacc 420 

acaagctcat cttacacagc ttgaggaaga actgaatcta ttcaegaatc tctcccatcc 460 

caacatagtg acatatttgc caactgcaag acacccagga tcattaaata tattgttgca 540 

atttgttcct ggtgcct caa tctcgtcact tttgccaaaa tttggatcct tccctgaatc 600 

tgttataaga atgtacacca accaattgtt attacccttc caatacttgc ataacaatcc 660 

cattatgcac agagatatta acccaccaaa cataccrctt cacaataaag gttgcattaa 720 

acttgctgat ttcggtgcat ccaagaaggt tcttcaat to cctactatga ctggtgccaa 7S0 

gtcaatgaag ggtactccat actcgatcgc tccccaactc attctgcaga ctggccatac 840 

cttctctgct cacatatgca cicLcgcatc cactatratc caaatggcta caggaaaacc 90c 

tccttggagc cagcactatc acgaggttgc tgctcrcttc c'atataggga caaccaaatc S60 

ccatcccccc atcccacacc a~ctttctgc tcaatcaaag cacttcctat taaaatctr: 1020 

ccacaagcaa ccgcacctca cccattctgc atcaaarttc cttcagcatc catttgt tac 1080 

agcagaacat cagcaacctc ccccttttct tccctcatcc tttatgggaa acccccaaaa 114 C 

catggcggcg caaaccatgc atcttaccac ctcaaicatr cctgatatga cagcttccic 1200 

caatggtttg aaacatgttt cigctcttag ccctctcacc tcctccactg tatatcccca 1260 

gaattcctta gggaaagagt cactctgcaa actaccaaac tctgatgatg acatgtgcca 1320 

catggataat gatgatttta tctttggtgc atctgrcaaa tccacttcag atttgcattc 1360 

tcctgctaat tataacagtt ttaatcctat gtgtcaacct caraacgatt ggccatccaa 1440 

atttgatgaa agtcccgact tcacgaaaag tcaaccaaac ctgcattatg atcaagcaac 1500 

tattaagccc actaataacc ccatcatgtc atacaaggag catcttgctt tcacatttcc 1560 

aagtgggcaa tctgcagccg accatcatga tcaattcaca cagtctaaaa ttaggccatt 1620 

ccttgatgaa aagccaatgg acttgaacaa gctccaaaca ccactatatg aaggattcia 1680 

caattccttg aatcrttcca ccacaccgag tcccctrccc acrcccaaca aggaaaatc: 1740 

tccaagtaac ataaacttac caccaaaaag cagctcacca aaacgtatgc ttagcacaac 1800 

gctctctact gccartcaac g-gcttgtgr tcccacccca gtcactcatt ccaagccaai 1660 

atcaaatatt ggtggcctaa atggtgaagc tattcaccaa cctcaqttgc cgagacataa 1S2C 

tgaatggaaa gatcttcttg c:tctcaacg tcaaccectt aattcaagct tctctgagac 1980 

gcaaagaagg tggaaagaag agcttgatga agacttgcaa agcaaacgag agattatgcc 2040 

tcaggcagtc aacttatcac caccaaagga tccaattcta aatccatgta gaagtaaatc 2100 

aaggtttgca tctcctggaa cataaatgta tctacttgtg tccctaaact aaagtcagtr 2160 

tgaagaatat aattaatgat cctgcaaccc cacaacagag agttagatgt cttgaccacc 2220 

tatacgaacg tgaggttttc ttgacccgtt actacagcaa tatcaccgct tgtcagaiac 2280 

sgtgaqctgt tactacagca ar atctgtca acctcrtaar catatrataa aatgccaata 2340 

atttgcgttg tattcctttt gatcattctc ctgagaccat tgtaacaaaa atgcagccct 2400 

ttttataacc tatataagtg ctctctcatg gtagttgcca atattaaaac gcagacaaaa 2460 

gtcgagttct catctgctca attgtttgta aaatgrcata tattaatgta tttaccgtct 2520 

tacaacc 2527 

<210> 22 
<211> 26 r c 

16 



<212> PRT 

<213> Nicotiana tabacuir. 



<400> 23 

Pro Pre I J e Arg Trp Arc Lys Giy Glu Me: l3e Giy Cys GJy Ala Phe 

3 1C 15 

Giy Arg Val Tyr Met Giy Met Asn Vel Asp Ser Giy Glu Leu Leu Ala 

20 25 30 

lie Lys Glu Va] Ser lie Ala Met Asn Giy Aia Ser Arc Giu Arc Ala 

2 S 4 0 4 5 

Gin Aia His Vai Arc Glu Leu Glu Giu Glu Val Asn Leu Leu Lys Asn 

50 55 60 

Leu Ser Kis Pro Asn lie Val Arc Tyr Leu Giy Thr Aia Arc Giu Ala 
65 70 75 80 

Giy Ser Leu Asn He Leu Leu Glu Phe Vai Pro Giy Giy Ser lie Ser 

65 90 95 

Ser Leu Leu Giy Lys Phe Giy Ser Phe Pro Glu Ser Val lie Arg Met 

300 10 5 110 

Tyr Thr Lys Gin Leu Leu Leu Giy Leu Giu Tyr Leu His Lys Asn Giy 

115 120 125 

He Met Kis Arc Asp lie Lys Giy Aia Asn lie Leu Vai Asp Asn Lys 

130 135 140 

Giy Cys lie Lys Leu Aia Asp Phe Giy Aia Ser Lys. Lys Vai Vai Giu 
145 150 155 360 

Leu Aia Thr Met Thr Giy Aia Lys Ser Met Lys Giy Thr Pro Tyr Tri 

165 370 375 

Met Aia Pro Glu Val lie Leu Gin Thr Giy Mas Ser Phe Ser Aia Asr 

3 80 3E5 ISO 

lie Trp Ser Vai Giy Cys Thr lie lie Giu Met Aia Thr Giy Lys Pre 

195 200 205 

Pro Trp Ser Gin Gin Tyr Gin Giu Vai Aia Aia Leu Phe Kis lie Giy 

210 215 220 

Thr Thr Lys Ser His Pro Pro lie Pro Glu Kis Leu Ser Aia Giu Ser 
225 230 235 24 C 

Lys Asp Phe Leu Leu Lys Cys Leu Gin Lys Glu Pro Kis Leu Arg His 

2 4 5 2 5 0 2 5 5 

Ser Ala Ser Asn Leu Leu Gin Has Pro Phe Val Thr 
2 6C 26 5 



<210> 22 

<211> 804 

<212> DNA 

<213> Nacctiana tabacum 



<400> 2Z 

cccccaatcc ggtcgaggaa aggtcaaatc attggatgtg gtgcttttgg tagcett tat 60 

atggggatga atgttgattc tggagagtta ctegctataa aggaggtttc gattgegate 120 

aatggtgctt egagagageg agcacaagct cat cttagag agcttgagga acaactcaat 180 

ctattgaaga atctctccca tcccaacata gtcagatatt tgggaactgc aagagageca 240 

ggatcattaa atatattgtt ggaatttgtt cctggtggct caatctcgtc acttttggga 300 

aaatttggat ccttccctga atctgttata agaatgtaca ccaagcaatt gttattaggg 360 
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ttggaatact tgcataagaa tggcattatc cacagagata ttaagggagc aaacatact: 420 

gttgacaata aaggttgcat taaacttcct catttccctg catccaagaa gcttgttcaa 4 .3 0 

ttggctacta tgactggtgc caactcaatc aagggtactc catactgcat occt ccccaa 5.1c 

gt cattctoc agactggcca taccttctct gctgacatat ggagtctccc atacactatt 6CC 

atcgaaatgc ctacaggaaa acctccttcc agccaccaqt atcaggaggt tgctgctctc 660 

ttccatatag ggacaaccaa atcccatccc cccatcccag agcatctttc tgctcaatca 120 

aaggacttcc tattaaaatg tttccacaag caeccccacc tcaggcattc tgcatcaaar 7S0 

ttgcttcagc atccatttgt taca c .-^ 
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